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DEC  2  2  1980 


Honorable  Edward  J.  Ring 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Manchaug  Pond  Dam  (MA-00955)  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is 
Included  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner,  Mumford  River  Reservoir  Association,  Whitlnsville, 
MA. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 


Incl 

As  stated 


Actlhg  Division  Engineer 


1/ 

/  l  I 


MANCHAUG  POND  DAM 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PORGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  NO.: 
Name  of  Dam: 

Town : 

County  and  State: 
Stream : 

Date  of  Inspection: 


MA  00955 
Manchaug  Pond  Dam 
Sutton 

Worcester  County,  Massachusetts 
Unnamed  Tributary  to  Mumford  River 
15  April  and  20  May  1980 


BRIEF  ASSESSMENT 


Manchaug  Pond  Dam  is  a  composite  rubble  masonry  and  earthfill  structure 
about  330  ft.  long  and  28  ft.  high.  The  original  dam  was  reconstructed 
and  raised  in  1960.  The  dam's  upstream  face  is  of  stepped,  rubble 
masonry  construction  and  is  the  only  exposed  portion  of  the  original 
dam.  When  the  dam  was  reconstructed  an  earthfill  was  placed  over  an 
existing  downstream  stone  wall  and  the  downstream  face  now  has  a  slope 
of  2  horizontal  to  1  vertical.  The  crest  width  of  the  dam  is  36  ft. 
and  Torrey  Road  passes  over  the  dam  along  its  crest.  The  spillway 
for  the  dam  is  a  concrete  box  culvert.  The  culvert  is  9.35  ft.  high 
and  has  a  crest  length  of  10. 0  ft.  at  its  entrance.  There  is  a  low 
level  outlet  for  the  dam  near  the  right  abutment  which  is  controlled 
by  an  upstream  sluice  gate.  The  dam  is  used  to  store  process  and 
cooling  water  for  mills  located  downstream  on  the  Mumford  River  and 
the  pond  is  also  used  for  recreation. 

The  pond  is  about  8,000  ft.  long  and  has  a  surface  area  at  spillway 
crest  level  of  about  350  acres.  The  drainage  area  above  the  dam  is 
about  6.6  sq.  mi.  (4,212  acres)  and  the  maximum  storage  to  top  of  dam 
is  about  6,850  acre-ft.  Based  on  height  and  storage  the  size 
classification  is  intermediate.  A  breach  of  the  dam  would  damage  at 
least  ten  homes,  three  public  buildings,  a  mill  complex,  and  three 
local  roadways  in  the  initial  impact  area;  therefore,  the  dam  has  been 
classified  as  having  a  high  hazard  potential.  Based  upon  the  guide¬ 
lines,  the  recommended  test  flood  is  a  full  PMF.  The  test  flood  inflow 
was  calculated  to  be  9,700  cfs. 

The  routed  test  flood  outflow  of  3,400  cfs  would  overtop  the  dam  by 
about  2.0  ft.  The  spillway  can  pass  about  880  cfs  or  26  percent  of 
the  routed  test  flood  outflow  without  overtopping  the  dam. 

The  dam  is  judged  to  be  in  generally  good  physical  condition.  However, 
because  of  the  inadequate  spillway  discharge  capacity,  it  is  rated  in 
fair  condition.  The  rubble  masonry  upstream  face  needs  minor  repointing 
and  the  right  wall  of  the  approach  channel  to  the  spillway  should  be 
repointed . 


Within  one  year  after  receipt  of  this  Phase  I  Inspection  Report,  the 
owner,  the  Mumford  River  Reservoir  Association,  should  retain  the 
services  of  a  registered  professional  engineer,  experienced  in  the 
design  of  dams,  to  make  further  investigations  of  the  following, 
and  should  implement  the  results:  (1)  perform  a  detailed  hydraulic  and 

hydrologic  analysis  to  further  assess  the  need  for  and  means  to 
increase  the  project  discharge  capacity;  (2)  inspect  the  inside  of 
the  box  culvert  spillway  during  a  period  of  low  flow  or  no  flow 
conditions  and  determine  whether  repairs  are  needed. 

The  owner  should  also  implement  the  following  operating  and 
maintenance  measures:  (1)  repair  minor  spalling  of  the  mortared  joints 
of  the  upstream  rubble  masonry  wall  by  repointing  with  mortar;  (2) 
repair  voids  in  the  rubble  masonry  wall  of  the  spillway  approach 
channel  on  the  right  side  by  repointing  with  mortar;  (3)  monitor 
seepage  emanating  from  the  6  in.  asphalt  coated  corrugated  metal  pipe 
at  the  toe  of  the  dam  and  to  the  left  of  the  spillway  outlet  to 
ascertain  any  changes  in  clarity  and  quantity  of  flow;  (4)  develop 
a  formal  surveillance  and  downstream  emergency  warning  plan  including 
round-the-clock  monitoring  during  periods  of  heavy  precipitation; 

(5)  continue  to  conduct  annual  technical  inspections  of  the  dam  and 

its  appurtenant  structures;  C6)  implement  a  regular  periodic  maintenance 

program. 


This  Phase  I  Inspection  Report  on  Manchaug  Pond  Dam  (MA-00955) 

has  been  reviewed  by  the  undersigned  Review  Board  Members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams .  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


AKAMAST  MART ES IAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


RICHARD  DIBOONO,  CHAIRMAN 
Hater  Control  Branch 
Engineering  Division 


APPROVAL  R1C0KMEKDED j 


Air 

#«DE  b.  friar 7 

Chief,  engineering  hi vision 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigation,  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational  evaluations  are  be¬ 
yond  the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  data  is  based  on  observations  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and 
may  obscure  certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and  con¬ 
stantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  con¬ 
tinue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  continued  care  and  inspection  can  there  be  any  chance  that  unsafe  con¬ 
ditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test  Flood 
is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magni¬ 
tude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass 
the  test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly  inade¬ 
quate  condition.  The  test  flood  provides  a  measure  of  relative  spillway  capa¬ 
city  and  serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for  fences, 
gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other 
items  which  may  be  needed  to  minimize  trespass  and  provide  greater  security  for 
the  facility  and  safety  to  the  public.  An  evaluation  of  the  project  for  com¬ 
pliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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SECTION  5  -  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5  .  1  General 

Manchaug  Pond  Dam  consists  of  an  earth  embankment  constructed  over 
an  original  earth  and  masonry  dam.  The  dam  impounds  a  normal 
storage  of  about  2,500  acre-ft.  and  has  provisions  for  an  additional 
4,350  acre-ft.  of  storage  in  its  surcharge  space  to  the  top  of  dam. 

It  is  basically  a  high  surcharge  -  low  spillage  facility  used  for 
recreational  purposes  and  for  the  storage  of  water  for  industrial 
use  by  mills  located  downstream  of  the  dam.  The  spillway  for  the 
facility  is  a  concrete  box  culvert  and  there  are  provisions  for  a 
stoplog  in  the  approach  channel  to  the  spillway.  With  the  stoplog 
removed  the  spillway  is  capable  of  discharging  about  880  cfs  with 
the  surcharge  to  the  top  of  dam.  With  the  stoplog  in  place  the  spillway 
capacity  is  recuced  by  about  90  cfs  when  the  surcharge  is  at  top 
of  dam.  The  general  topographic  characteristics  of  the  6.58  sq.  mi. 
(4,212  acres)  drainage  basin  is  best  described  as  rolling  terrain, 
which  rises  from  elevation  516  at  spillway  crest  level  to  elevation 
390.  The  area  contains  both  open  fields  and  forested  areas  but  is 
predominately  forested.  The  area  has  scattered  population  with  the 
highest  concentration  of  houses  being  located  along  the  rim  of  the  pond. 

5 . 2  Design  Data 

Only  a  limited  amount  of  hydrologic  or  hydraulic  design  data  were 
disclosed  for  Manchaug  Pond  Dam.  The  recovered  data  consists  of 
a  listing  of  the  watershed  area,  pond  area,  and  storage  capacity  for  the 
facility.  This  data  is  shown  in  Appendix  B  and  is  in  close  agreement 
with  the  figures  computed  for  this  report. 

5 . 3  Experience  Data 

No  records  are  available  in  regard  to  past  operation  of  the  facility, 
nor o f  surcharge  encroachments  and  flows  through  the  spillway.  The 
maximum  past  inflows  are  unknown. 

5 . 4  Test  Flood  Analysis 

Hydrologic  and  hydraulic  characteristics  of  Manchaug  Pond  Dam  and 
drainage  area  were  evaluated  in  accordance  with  the  criteria  given 
in  Recommended  Guidelines  for  Safety  Inspection  of  Dams.  As  indicated 
in  Section  1.2,  paragraph  c  and  d,  Manchaug  Pond  Dam  is  classified 
as  intermediate  in  size  and  has  a  high  hazard  potential.  The 
recommended  test  flood  for  hydraulic  evaluation  of  such  a  dam  is 
a  full  PMF . 

Precipitation  data  were  obtained  from  Hyd r om e t e r o 1 o g ic a  1  Report  No. 33, 
which  for  this  area  of  Massachusetts  approximates  23.5  in.  of  maximum 
rainfall  over  a  10  square  mile  area.  This  value  was  then  reduced 
by  20  percent  to  allow  for  basin  size,  shape  and  fit  factors,  an 
additional  0.4  in.  was  deducted  for  infiltration  losses.  The  six  hour 
rainfall  was  distributed  into  one  hour  incremental  periods  as 
suggested  in  Corps  of  Engineers  Publication  EC  11110-2-1411. 
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SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4 . 1  Operation  Procedures 

a.  General .  The  dam  is  owned  and  operated  by  the  Mumford  River 
Reservoir  Association.  It  is  operated  in  conjunction  with  several 
other  bodies  of  water  to  supply  cooling  water  and  a  small  amount  of 
process  water  for  mills  located  downstream  of  the  dam.  Manchaug  Pond  is 
also  used  as  a  recreational  facility  by  property  owners  located  along 
the  shoreline.  In  the  fall  the  reservoir  is  said  to  be  drawn  down  to 
allow  shoreline  property  owners  to  make  repairs  to  boat  docks  and 
other  recreational  facilities. 

b.  Description  of  any  Warning  System  in  Effect.  No  warning  system 
is  in  effect  at  Manchaug  Pond  Dam. 

4.2  Maintenance  Procedures 


a.  General .  There  is  no  documented  regular  maintenance  program 

in  effect  at  Manchaug  Pond  Dam.  There  are,  however , several  items 
which  require  periodic  maintenance,  such  as:  the  removal  of  debris 

from  the  spillway  facilities;  the  repair  of  the  upstream  rubble 
masonry  wall;  the  maintenance  of  the  grass  on  the  downstream  slope; 
the  repair  of  the  walls  to  the  spillway  approach  channel;  surveillance 
of  the  downstream  embankment  regarding  seeps;  and,  maintenance  of 

the  outlet  facility. 

b .  Operating  Facilities.  The  only  operating  facilities  for  the 
dam  are  a  hand  operated  low  level  outlet  and  a  stoplog  facility  in 
the  spillway  approach  channel.  Maintenance  of  these  facilities  is 
said  to  be  performed  as  required. 

4 . 3  Evaluat  ion 

Overall  maintenance  of  the  dam  is  generally  good.  Specific  maintenance 
items  are  evaluated  as  follows:  the  coitrol  mechanism  for  the  low 
level  outlet  and  the  stoplog  structure  in  the  approach  channel  to 
the  spillway  appear  to  be  in  good  condition;  the  spillway  was  clear  of 
debris;  the  downstream  embankment  has  a  good  cover  of  grass  and 
appears  to  be  well  maintained;  repointing  is  required  at  some  locations 
in  the  upstream  rubble  masonry  wall  and  along  the  training  wall  of 
Che  spillway  approach  channel.  A  regular  periodic  maintenance  program 
should  be  implemented.  The  owner  should  establish  a  formal  warning 
system  for  the  dam  in  the  event  of  an  emergency. 


joints  of  the  upstream  rubble  masonry  wall,  the  minor  seepage  issuing 
through  the  rubble  masonry  spillway  approach  channel  wall  and  the 
need  to  monitor  the  seepage  at  what  appears  to  be  a  toe  drain  outlet 
pipe  just  to  the  left  of  the  spillway  outlet.  At  the  time  of  the 
inspection,  high  flows  through  the  spillway  prevented  inspection  of 
the  inside  of  the  spillway  structure.  There  is  no  regular 
periodic  maintenance  program. 
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the  downstream  slope  of  the  dam  (see  Phote  No.  5). Photo  No.  6  shows 
the  spillway  entrance  in  the  background  with  the  low  level  outlet 
control  structure  in  the  far  background.  Photo  No.  7  is  a  view  of 
the  outlet  end  of  the  spillway.  The  approach  channel  to  the  spillway 
is  formed  by  the  remains  of  the  original  dam  and  is  about  10  ft.  long 
and  has  vertical  sides  with  a  variable  height.  A  2.4  ft.  high  stop- 
log  was  set  in  the  approach  channel  stoplog  structure  at  the  time  of 
the  inspection.  Photo  No.  8  shows  a  view  of  the  stoplog  structure. 

The  photo  also  shows  seepage  emanating  from  the  old  rubble  masonry 
wall  where  it  intersects  with  the  newer  concrete  part  of  the  spillway. 
During  the  structural  inspection  of  the  spillway  it  was  not  possible 
to  view  the  interior  of  the  culvert  because  of  the  flows  through  the 
spillway.  The  structure  appears  to  be  in  good  condition.  However, 
the  inside  surfaces  of  the  culvert  should  be  inspected  under  low 
or  no  flow  conditions  (see  section  7.2). 

The  low  level  outlet  for  the  dam  is  located  about  80  ft.  from  the  right 
abutment.  The  outlet  is  a  stone  box  conduit  about  45  ft.  long 
which  transitions  to  a  concrete  box  conduit  about  60  ft.  long.  The 
stone  box,  conduit  is  2  ft.  square  and  is  part  of  the  original  dam. 

The  concrete  box  is  2  ft.  wide  by  3  ft.  high  and  was  added  to  the 
facility  when  the  dam  was  reconstructed  in  1960.  Photo  No.  9  is 
a  view  of  the  outlet  end  of  the  conduit.  The  conduit  shows  minor 
pitting  of  the  surface  of  the  concrete  but  is  generally  in  good  condition. 
The  control  mechanism  for  the  facility  is  a  hand  operated  sluice 
gate  on  the  inlet  end  of  the  conduit.  A  chainlink  fence  with  locked 
gate  surrounds  the  control  mechanism.  The  sluice  gate  was  not 
operated  during  the  inspection  but  was  reported  to  be  in  good 
condition.  The  outlet  channel  at  the  downstream  end  of  the  conduit 
is  protected  with  randomly  placed  stone  and  is  in  good  condition. 

d.  Reservoir  Area.  The  shores  of  the  reservoir  are  moderately 
to  steeply  sloped,  mostly  wooded,  and  dotted  with  camps  and  houses. 

The  shoreline  at  the  right  and  left  abutments  appears  stable  with  no 
evidence  of  sloughing  or  major  distress. 

e.  Downstream  Channel.  The  spillway  discharges  into  a  short  manmade 
trapezoidal  channel  with  a  15  ft.  base  and  then  into  a  natural  unnamed 
stream  (see  Photo  No.  10).  About  1,000  ft.  below  the  dam,  flows 

enter  Stevens  Pond  which  has  several  camps  located  around  its  rim.  At 
the  outlet  end  of  Stevens  Pond  there  is  another  dam.  About  500  ft. 
below  the  Stevens  Pond  Dam  the  stream  joins  Dark  Brook  to  form  the 
Mumford  River.  About  1,000  ft.  further  downstream  is  the  Village  of 
Manchaug  where  another  dam  is  located  in  the  center  of  the  Village. 

Beyond  Manchaug  the  river  flows  through  a  series  of  run-of-the-river 
impoundments  and  several  villages  before  reaching  the  Blackstone 
River  about  13  miles  below  the  dam. 

3 . 2  Evaluation 

The  visual  inspection  adequately  revealed  key  characteristics  of  the 
dam  as  they  may  relate  to  its  stability  and  integrity.  The  dam  and 
appurtenant  works  were  judged  to  be  in  good  physical  condition.  The 
only  items  of  concern  are  the  very  minor  spalling  of  the  mortared 
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-  VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  The  visual  inspection  of  Manchaug  Pond  Dam  took 
place  on  15  April  and  20  May  1980.  On  15  April  the  water  level  was 
about  1.1  ft.  above  the  top  of  the  2.4  ft.  high  stoplog  in  the  spillway 
approach  channel  and  the  discharge  through  the  spillway  was  estimated 
to  be  about  35  cfs.  On  20  May  the  water  level  was  below  the  top  of 

the  stoplog  and  water  was  flowing  through  the  low  level  outlet. 

There  was  not  evidence  of  any  major  problems,  but  a  few  items  require 
attention.  In  general,  the  physical  condition  of  the  dam  was  judged 
to  be  good. 

b.  Dam .  Manchaug  Pond  Dam  is  a  composite  stone  masonry  and 
earthfill  dam  about  330  ft.  long  and  28  ft.  high.  The  dam  was 
reconstructed  in  1960,  it  was  raised  about  4  ft.,  the  crest  was 
widened  from  approximately  28  ft.  to  36  ft.  and  a  compacted  earth- 
fill  having  a  slope  of  2  horizontal  to  1  vertical  was  placed  over  the 
existing  downstream  rubble  masonry  walls.  Part  of  the  original 

dam  is  still  exposed  and  serves  as  the  upstream  face  of  the  reconstructed 
dam.  The  upstream  slope  is  a  stepped,  rubble  masonry  wall  with 
mortared  joints  consisting  of  a  gravity  section  and  a  paved  stone 
sloping  section  as  shown  in  Photo  No.  1.  The  upstream  rubble  masonry 
wall  is  in  need  of  some  repointing.  Photo  No.  2  shows  a  typical  void 
in  the  wall  at  a  point  about  50  ft.  left  of  the  spillway,  the  total 
amount  of  repointing  required  appears  to  be  small. 

The  dam  embankment  also  serves  to  support  Torrey  Road  which  is 
located  on  the  crest  and  passes  along  the  entire  length  of  the  dam. 

The  profile  of  the  roadway  is  a  sagging  vertical  curve  as  it  crosses 
the  dam  and  its  low  point  is  located  near  the  midpoint  of  the  dam 
directly  above  the  box  culvert  which  serves  as  the  spillway  for  the 
facility.  The  alignment  of  the  crest  of  the  dam  appears  good  with 
no  indications  of  movement  or  bulges. 

Photo  No.  3  is  a  view  of  the  downstream  slope  of  the  earthfill  embank¬ 
ment  taken  from  the  left  abutment.  The  alignment  of  the  downstream 
slope  is  good.  The  embankment  is  grass  covered  and  appears  to  be 
well  maintained.  At  the  toe  of  the  dam  just  left  of  the  spillway 
outlet  there  is  a  6  in.  asphalt  coated  corrugated  metal  pipe  that 
was  issuing  on  20  May  1980  approximately  one  gallon  per  minute  of 
clean  water  as  shown  in  Photo  No.  4.  This  pipe  appears  to  be  a  toe 
drain  outlet  which  should  be  monitored  for  changes  in  volume  and 
clarity . 

c.  Appurtenances .  The  spillway  for  the  facility  is  located  near 
midpoint  of  the  dam.  It  is  a  concrete  box  culvert  about  97  ft.  long. 

At  the  entrance  the  culvert  is  9.35  ft.  high  and  has  a  crest  length 
of  10  ft.  As  the  culvert  passes  pnder  the  crest  of  the  dam  its  roof 
serves  to  support  Torrey  Road.. The  roof  of  the  culvert  is  exposed  along 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  Design  Data 

No  data  on  the  design  of  the  original  nineteenth  century  dam  appears 
to  exist.  The  1960  reconstruction  of  the  dam  was  designed  by 
Green  Affiliates,  Inc.  of  Boston,  Massachusetts.  Copies  of  drawings 
showing  the  proposed  reconstruction  are  included  in  Appendix  B. 

2 . 2  Construction  Data 

No  records  or  correspondence  have  been  found  regarding  construction 
data,  with  the  exception  of  an  inspection  report  which  states  that 
the  dam  was  revamped  in  1960. 

2 . 3  Operation  Data 

No  engineering  operational  data  were  disclosed. 

2.4  Evaluation  of  Data 


a.  Availability.  There  was  limited  engineering  data  available. 
The  basis  of  the  evaluation  presented  in  this  report  is  principally 
the  visual  observations  of  the  inspection  team. 


b.  Adequacy .  The  lack  of  in-depth  engineering  data  did  not  allow 
for  a  definitive  review.  Therefore,  the  adequacy  of  this  dam  could  not 
be  assessed  from  the  standpoint  of  reviewing  design  and  construction 
data,  but  is  based  primarily  on  visual  inspection,  past  performance 
history  and  sound  engineering  judgment. 

c.  Val idity .  Not  applicable. 
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g .  Dam 

(1)  Type  -  Composite-earth  embankment  over  stone  masonry 

(2)  Length  -  330  ft. 

(3)  Height  -  28  ft. 

(4)  Top  Width  -  36  ft. 

(5)  Side  Slopes  -  Upstream-stepped  stone,  slope  unknown 

Downstream  -  earth,  2  horizontal  to  1  vertical 

(6)  Zoning  -  Unknown 

(7)  Impervious  Core  -  Unknown 

(8)  Cutoff  -  Unknown 

(9)  Grout  curtain  -  Unknown 

h.  Diversion  and  Regulating  Tunnel  -  Hot  applicable 

i .  Spillway 

(1)  Type  -  Concrete  box  culvert 

(2)  Length  of  weir  -  10  ft. 

(3)  Crest  elevation  with  stoplog  -  5 1 8 . 3 , wi t ho u t  stoplog  -  515.9 

(4)  Gates  -  None 

(5)  U/S  Channel  -  10  ft.  long  x  10  ft.  wide  stone  app  .  ch 

(6)  D/S  Channel  -  Natural  Channel 

(7)  General  -  Box  culvert  is  9.35  ft.  high  x  10  ft.  wide 

j .  Regulating  Outlets 

(1)  Invert  -  503.7 

(2)  Size  -  2  ft.  x  2  ft.  upstream  transitions  to  2  ft.  wide  x  3  ft. 

high  downstream 

(3)  Description  -  Stone  box  upstream  transitions  to  concrete 

box  downstream 

(4)  Control  Mechanism  -  Hand  operated  sluicegate. 
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c.  Elevation  (ft.  N.G.V.D.) 

(1)  Streambed  at  toe  of  dam  -  498.5 

(2)  Bottom  of  cutoff  -  unknown 

(3)  Maximum  tailwater  -  unknown 

(4)  Normal  pool  -  515.9 

(5)  Full  flood  control  pool  -  Not  applicable 

(6)  Spillway  crest  -  515.9 

(7)  Design  surcharge  (Original  Design)  -  Unknown 

(8)  Top  of  dam  -  526.75 

(9)  Test  flood  surcharge  -  528.7 

d.  Reservoir  (Length  in  feet) 

(1)  Normal  pool  -  8,300 

(2)  Flood  control  pool  -  Not  applicable 

(3)  Spillway  crest  pool  -  8,300 

(4)  Top  of  dam  -  8,900 

(5)  Test  flood  pool  -  8,900 

e.  Storage  (acre-feet) 

(1)  Normal  pool  -  2,500 

(2)  Flood  control  pool  -  Not  applicable 

(3)  Spillway  crest  pool  -  2,500 

(4)  Top  of  dam  -  6,850 

(5)  Test  flood  pool  -  7,750 

f.  Reservoir  Surface  (acres) 

(1)  Normal  pool  -  349 

(2)  Flood-control  pool  -  Not  applicable 

(3)  Spillway  crest  -  349 

(4)  Top  of  dam  -  437 

(5)  Test  flood  pool  -  473 
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1 . 3  Pertinent  Data 

a.  Drainage  Area.  The  drainage  area  contributing  to  Manchaug 
Pond  is  situated  at  the  head  waters  of  an  unnamed  stream  which  is  a 
tributary  of  the  Mumford  River.  The  drainage  area  encompasses  a 
total  of  about  6.58  sq.  mi.  (4,212  acres),  of  which  349  acres  are 
occupied  by  the  reservoir.  The  longest  circuitous  waterway  course 
leading  to  the  dam  is  about  4.0  miles  long  with  an  elevation 
difference  of  about  158  ft.,  or  at  a  slope  of  about  29  ft. /mi. 

The  drainage  area  has  a  length  of  about  3.2  miles  and  an  average  width 
of  about  2.1  miles.  The  basin  consists  of  both  open  fields  and 
forested  areas  and  is  sparsely  populated.  Most  of  the  population  is 
concentrated  along  the  shores  of  the  pond.  There  are  no  other 
significant  bodies  of  water  in  the  drainage  area. 

b .  Discharge  at  Damsite 

(1)  Outlet  Works  Conduit.  Low  level  discharge  from  Manchaug  Pond 
is  provided  for  by  means  of  a  stone  box  conduit  that  is  2  ft.  square 
which  transitions  to  a  2  ft.  wide  by  3  ft.  high  concrete  conduit  as 
it  passes  through  the  dam.  The  outlet  of  the  conduit  has  an  invert 
elevation  of  approximately  503.7  ft.  The  conduit  would  be  capable 

of  discharging  about  100  cfs  when  the  gate  is  wide  open  and  the  pond 
water  surface  was  at  the  top  of  dam,  elevation  526.75. 

(2)  Maximum  Known  Flood  at  Damsite.  No  records  are  available  of 
flood  inflows  into  Manchaug  Pond,  nor  of  spillway  releases  and  surcharge 
heads  during  such  inflows. 

(3)  Ungated  Spillay  Capacity  at  Top  of  Dam.  The  total  spillway 
capacity  at  top  of  dam  without  the  stoplog  in  place  is  about  880  cfs 
at  elevation  526.75  ft.  With  the  2.4  ft.  high  stoplog  in  place  the 
spillway  capacity  would  be  reduced  to  about  790  cfs  when  the  water  surface 
was  at  top  of  dam  elevation  526.75. 

(4)  Ungated  Spillway  Capacity  at  Test  Flood  Elevation.  The  ungated 
spillway  capacity  is  1,100  cfs  at  test  flood  elevation  528.7  ft. 

(5)  Gated  Spillway  Capacity  at  Normal  Pool  Elevation.  Not  Applicable 

(6)  Gated  Spillway  Capacity  at  Test  Flood  Elevation.  Not  applicable 

(7)  Total  Spillway  Capacity  at  Test  Flood  Elevation.  The  total 
spillway  capacity  at  the  test  flood  elevation  is  the  same  as  (4) 
above,  1,100  cfs  at  elevation  528.7. 

(8)  Total  Project  Discharge  at  Top  of  Dam.  With  the  stoplog  removed 
and  the  low  level  discharge  open  the  total  project  discharge  is  about 
980  cfs  at  top  of  dam,  elevation  526.75  ft. 

(9)  Total  Project  Discharge  at  Test  Flood  Elevation.  The  total 
project  discharge  at  test  flood  elevation,  528.7  ft.  is  about  3,400  cfs. 
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d.  Hazard  Classification.  A  breach  failure  of  Manchaug  Pond  Dam 
would  release  water  down  an  unnamed  brook  to  Stevens  Pond  and  thence  to 
the  Mumford  River.  It  is  estimated  that  in  the  initial  impact  area 
flooding  would  occur  and  that  the  Stevens  Pond  Dam  and  a  dam  in 
Manchaug  Village  would  be  overtopped.  It  is  also  estimated  that  at 
least  ten  houses,  a  mill  complex,  a  fire  station,  and  a  library  would 
be  flooded  by  depths  of  water  ranging  from  3  to  6  ft.  In  the  village, 
the  post  office  and  another  building  would  probably  sustain  minor 
flooding  as  would  three  or  four  camp  sites  located  on  Stevens  Pond. 

Three  roadways  in  the  initial  impact  area  would  also  sustain  flooding. 

No  significant  flooding  is  anticipated  when  the  spillway  is  flowing 
full.  In  accordance  with  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  Manchaug  Pond  Dam  has  therefore  been  classified  as 
having  a  high  hazard  potential,  since  failure  may  cause  serious 

damage  to  more  than  a  small  number  of  habitable  structures  and  extensive 
community  and  industrial  economic  loss,  with  the  potential  for  the 
loss  of  more  than  a  few  lives. 

e.  Ownership .  Manchaug  Pond  Dam  is  owned  by  the  Mumford  River 
Reservoir  Association,  c/o  Mr.  Joseph  Rosol,  ATF  Davidson  Co., 

Main  St.  Whitinsville,  Mass.  01588.  Telephone:  617-234-7451. 

f.  Operator .  Mr.  Joseph  Rosol,  c/o  ATF  Davidson  Co.,  Main  St. 
Whitinsville,  Mass.  01588.  Telephone:  617-234-7451. 

g.  Purpose  of  Dam.  The  dam  impounds  a  reservoir  used  for 
recreational  purposes.  Also,  the  dam  still  serves  its  original  purpose 
of  supplying  the  water  needs  of  mills  located  downstream  on  the  Mumford 
River . 

h.  Design  and  Construction  History.  It  is  not  known  by  whom  the 
original  dam  was  designed  and  constructed.  It  is  believed  the  original 
dam  was  built  in  1836  to  meet  the  water  demands  of  mills  located 
downstream  on  the  Mumford  River.  The  original  dam  was  reconstructed  in 
1960.  At  that  time  the  dam  was  raised  by  about  4  ft.  and  widened  by  about 
8  ft.  A  2  horizontal  to  1  vertical  earth  embankment  was  added  on  the 
downstream  side  of  the  dam.  A  new  spillway  was  constructed  during 

the  same  period  and  the  low  level  outlet  conduit  was  extended. 

The  work  performed  in  1960  was  initiated  by  the  Massachusetts 
Department  of  Public  Works,  Division  of  Waterways,  as  a  flood  control 
measure.  The  design  for  the  reconstruction  of  the  dam  was  performed  by 
Green  Engineering  Affilates,  Inc.  of  Boston,  Massachusetts.  Since  1960 
the  chainlink  fences  have  been  placed  around  both  the  spillway  stoplog 
structure  and  the  low  level  outlet  control  structure. 

i.  Normal  Operating  Procedures.  No  written  operating  procedures 
for  the  dam  were  disclosed.  According  to  the  owner's  representative, 
the  low  level  outlet  sluice  gate  is  operated  from  time  to  time  and  the 
reservoir  is  drawn  down  in  the  fall  in  anticipation  of  spring  runoff  and  for 
the  benefit  of  property  owners  located  along  the  rim  of  the  reservoir. 
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The  downstream  face  of  the  original  dam  was  also  of  stone  construction, 
but  it  was  completely  covered  during  the  reconstruction.  The  new 
2  horizontal  to  1  vertical  downstream  slope  is  grass  covered. 

The  embankment  also  serves  to  support  Torrey  Road  which  is  located 
along  the  crest  for  the  entire  length  of  the  dam.  The  profile  of  the 
roadway  is  a  sagging  vertical  curve  as  it  crosses  the  dam,  with  its 
low  point  located  near  midpoint  of  the  dam  directly  above  the 
concrete  box  culvert  which  serves  as  the  spillway  for  the  facility. 

The  dam  has  a  crest  width  of  about  36  ft.  The  crest  is  paved  with  a 
bituminous  material  and  bituminous  berms  are  constructed  along  the 
edge  of  the  roadway. 

(2)  Spillway .  The  spillway  for  Manchaug  Pond  Dam  is  located  near 
midpoint  of  the  dam.  It  is  a  concrete  box  culvert  about  97  ft.  long. 

At  its  entrance  the  spillway  culvert  is  9.35  ft.  high  and  has  a  crest 
length  of  10  ft.  As  the  culvert  passes  under  the  crest  of  the  dam, 

its  roof  serves  to  support  Torrey  Road.  The  roof  of  the  culvert  is  exposed 
along  the  downstream  slope  of  the  dam. A  plan  showing  the  spillway  in 
plan  and  profile  views  can  be  found  in  Appendix  B. 

The  approach  channel  to  the  spillway  culvert  is  formed  by  the  remains 
of  the  original  dam  and  is  about  10  ft.  long.  A  stoplog  facility  is 
located  in  the  approach  channel  about  5  ft.  upstream  from  the  spillway 
culvert  entrance.  The  facility  has  provisions  for  a  2.4  ft.  high  stoplog. 

A  vertical  steel  rod  extends  from  the  stoplog  for  removal  purposes. 

A  small  steel  access  bridge  spans  the  approach  channel  and  stoplog 
structure,  the  access  bridge  is  enclosed  by  a  chainlink  fence  which 
is  gated  and  locked. 

(3)  Low  Level  Outlet.  The  low  level  outlet  for  Manchaug  Pond  Dam  is 
located  about  80  ft.  from  the  right  abutment  of  the  dam.  The  outlet  is 
a  stone  box  conduit  about  45  ft.  long  which  transitions  to  a  concrete 
box  conduit  about  60  ft.  long.  The  stone  box  conduit  is  2  ft.  square 
and  is  part  of  the  original  dam.  The  concrete  box  conduit  is  2  ft.  wide 
by  3  ft.  high  and  was  added  to  the  facility  when  the  dam  was  reconstructed 
in  1960.  The  control  mechanism  for  the  low  level  outlet  is  a  hand 
operated  sluice  gate  located  at  the  inlet  end  of  the  conduit.  A  small 
steel  platform  and  chainlink  fence  surround  the  control  mechanism. 

The  low  level  conduit  outlets  at  the  toe  of  the  dam  into  a  stone  lined 
channel  which  leads  to  the  spillway  discharge  channel  about  120  ft. 
below  the  dam. 

(c)  Size  Classification.  Manchaug  Pond  Dam  has  a  hydraulic  height 
of  about  28  ft.  above  downstream  river  level,  and  impounds  a  normal 
storage  of  about  2,500  acre-ft.  to  spillway  crest  level  and  a  maximum 
of  about  6,850  acre-ft  to  top  of  dam.  In  accordance  with  the  size  and 
capacity  criteria  given  in  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  the  project  falls  into  the  intermediate  category  on  the  basis 
of  height  and  capacity  and  is  therefore  classified  accordingly. 
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PHASE  I  INSPECTION  REPORT 
MANCHAUG  POND  MA  00955 
SECTION  I  -  PROJECT  INFORMATION 


1.1  General 


a.  Authority .  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
national  program  of  dam  inspection  throughout  the  United  States. 

The  New  England  Division  of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Louis  Berger  &  Associates,  Inc.  has  been  retained 
by  the  New  England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Massachusetts.  Authorization  and  notice  to  proceed  was 
issued  to  Louis  Berger  &  Associates,  Inc.  under  a  letter  of  28 
March  1980  from  William  E.  Hodgson,  Jr.,  Colonel,  Corps  of  Engineers. 
Contract  No.  DACW33-80-C-OOA 3 , has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

b .  Purpose  of  Inspection 

(1)  Perform  technical  inspection  and  evaluation  of  non-Federal 
dams  to  identify  conditions  which  threaten  the  public  safety  and  thus 
permit  correction  in  a  timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  initiate  quickly  effective 
dam  safety  programs  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National  Inventory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location.  Manchaug  Pond  Dam  is  located  in  Worcester  County, 
in  the  Town  of  Sutton  in  south-central  Massachusetts.  The  Pond  is 
situated  on  an  unnamed  stream  approximately  one  mile  upstream  from 
where  the  stream  joins  Dark  Brook  to  form  the  Mumford  River.  Torrey 
Road  passes  along  the  crest  of  the  dam.  The  dam  is  shown  on  U.S.G.S. 
Quadrangle,  Oxford,  Mass .  -  Conn.  -  R.I.  with  coordinates  approximately 
at  N  A  2°  05'  25"  at  _M_.71°  .  A6  ’  02". 

b .  Description  of  Dam  and  Appurtenances 

(1)  Description  of  Dam.  Manchaug  Pond  Dam  is  a  composite  masonry 
and  earthfill  structure  about  28  ft.  high  and  330  ft.  long.  The 
original  dam  was  reconstructed  and  raised  in  1960.  Remains  of  the 
older  dam  still  appear  on  the  upstream  side  and  form  the  upstream  face 
of  the  structure,  which  is  of  stepped  stone  construction  with  mortared 
joints. 
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SCALE  1 1  24000 
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MANCHAUG  POND  DAM 


OVERVIEW  OF  DAM 
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A  triangular  incremental  unitgraph  was  assumed  for  the  inflow 
hydrograph  using  a  computed  lag  time  of  5.45  hours  to  derive  a  time- 
to-peak  for  the  triangular  hydrograph  of  4.88  hours  (see  computations 
on  Sheets  D-8  and  D-9,  Appendix  D),  indicating  a  peak  inflow  of 
about  9,700  cfs  or  a  CSM  value  of  about  1,470. 

For  determining  surcharge  areas  and  surcharge  capacities  planimetered 
areas  were  taken  from  contours  delineated  on  U.S.G.S.  1:24,000  quadrangle 
sheets.  Discharge  tables  and  curves  for  the  spillway  and  for  over  the 
top  of  the  dam  are  shown  on  Sheets  D-5  thru  D-7 ,  Appendix  D.  The 
discharge  curve  has  been  computed  assuming  no  stoplog  in  place. 

Also,  it  was  assumed  that  there  was  no  flow  through  the  low  level 
outlet  during  the  test  flood. 

Flood  routings  were  performed  for  both  the  test  flood  and  a  *jPMF. 
Graphical  solutions  were  used  for  routing  the  floods  through  the 
reservoir  and  are  shown  on  Sheets  D-12  and  D-13,  Appendix  D. 

The  results  are  summarized  below. 


Flood 

Magnitude 

Test  Flood 
Inflow  (cfs) 

Max imum 

Res .  El . 

(ft.  NGVD ) 

Maximum  Head 
Over  Dam 
(ft.  ) 

Routed 

Test  Flood 
Outflow  (cfs) 

PMF 

9 ,700 

528.7 

2 . 0 

3,400 

(Test  Flood) 

h  PMF 

4,850 

523.4 

None 

500 

From  the  above  table,  it  can  be  seen  that  the  project  will  not  pass 
the  routed  test  flood  outflow  without  overtopping  the  dam  by  about 
two  feet.  The  project,  however,  can  handle  about  26  percent  of  the 
routed  test  flood  without  overtopping  the  dam. 

5 . 5  Dam  Failure  Analysis 

A  breach  owing  to  structural  failure  of  the  dam  by  piping  or  sloughing 
is  a  possibility.  For  this  analysis  a  breach  was  assumed  to  occur 
with  the  water  level  at  top  of  dam.  The  "rule  of  thumb"  method  suggested 
in  the  NED  March  1978  Guidance  Report  was  used  for  the  breach  analysis. 
With  a  breach  width  of  40  percent  of  the  dam  length  at  mid-height 
equal  to  about  96  ft.,  an  outflow  of  about  25,000  cfs,  which  includes 
880  cfs  from  the  spillway,  would  be  realized,  (see  Sheets  D-14  thru 
D-19,  Appendix  D). 

About  1,000  ft.  below  Manchaug  Pond  Dam  is  located  Stevens  Pond  Dam. 

It  is  estimated  that  the  breach  discharge  would  overtop  the  Stevens 
Pond  Dam  as  the  water  would  rise  about  7.5  ft.  higher  than  that  stage 
due  only  to  the  spillway  discharge.  However,  an  inspection  of  the 
shoreline  of  Stevens  Pond  indicates  that  only  three  or  four  camps 
located  along  the  rim  of  the  pond  would  be  affected  by  this  high  water 
and  that  the  extent  of  flooding  would  only  be  about  1  or  2  ft.  N'o 
flooding  would  occur  in  this  area  due  to  the  spillway  discharge  alone. 
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About  one  mile  below  Manchaug  Pond  Bam  the  unnamed  stream  from 
Manchaug  Pond  joins  Dark  Brook  to  form  the  Mumford  River.  About 
1000  ft.  further  downstream,  in  the  Village  of  Manchaug,  the 
breach  of  the  dam  will  cause  a  significant  impact.  It  is  estimated 
that  the  breach  discharge  will  be  about  21,000  cfs  in  this  area  and 
that  a  fire  station,  a  library,  a  large  mill  complex,  and  at  least 
ten  houses  would  be  flooded  by  depths  of  water  ranging  from  3  to  6  ft. 

It  is  also  estimated  that  a  post  office  building  and  another 
building  will  sustain  flooding  to  a  lesser  extent.  There  are  also 
three  local  roadways  in  this  area  of  initial  impact  which  would 
be  flooded  and  probably  seriously  damaged.  It  is  estimated  that 
the  river  stage  due  to  the  spillway  discharge  alone  would  not  cause 
any  significant  flooding  in  this  area. 

In  summary,  in  the  area  of  initial  impact  there  are  more  than  a  small 
number  of  habitable  structures  which  would  be  significantly  flooded 
and  there  is  the  potential  for  loss  of  life  because  of  the  breach. 
Therefore  in  accordance  with  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  this  project  Ts  classified  as  a  high  hazard 
potential.  Appendix  D,  Sheet  D-20,  shows  the  area  of  potential  flooding 
described  above. 
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SECTION  6  -  EVALUATION  OF  STRUCTURAL  STABILITY 


6 . 1  Visual  Observations 

The  Manchaug  Dam  is  in  good  condition  as  revealed  by  the  field 
inspections  of  April  15  and  May  20,  1980.  However,  there  are  a 
few  items  of  a  remedial  nature  which  were  observed  and  which  require 
treatment  as  outlined  in  section  7  of  this  report.  The  items  requiring 
remedial  treatment  are  the  minor  spalling  of  the  mortared  joints  in 
the  upstream  masonry  rubble  wall,  the  minor  seepage  entering  through 
the  right  side  of  the  inlet  to  the  spillway  concrete  outlet  structure 
where  it  intersects  the  rubble  masonry  retaining  wall  and  the  need 
to  monitor  seepage  at  the  corrugated  metal  pipe  adjacent  to  the  left 
side  of  the  spillway  outlet  structure  at  its  downstream  end. 

6 . 2  Design  and  Construction  Data 

A  general  layout  plan  and  typical  cross-sections  of  the  Manchaug  Pond 
Dam  prepared  by  Green  Engineering  Affiliates,  Inc.  of  Boston,  Massachusetts 
is  contained  in  the  appendix.  The  dam  was  modified  in  1960.  The  dam 
originally  consisted  of  an  earth  filled  section  retained  by  masonry 
rubble  gravity  walls.  The  1960  modifications  are  described  below. 

6 . 3  Post-Construction  Changes 

Major  modifications  were  made  to  the  embankment  and  spillway  in 
1960.  These  modifications  were  as  follows: 

1)  The  crest  elevation  was  raised  about  4  ft. 

2)  The  crest  was  widened  by  approximately  8  ft.  and  compacted 
earth  embankment  having  a  slope  of  2  horizontal  to  1  vertical 
was  placed  over  the  downstream  rubble  masonry  wall.  The 
parapet  portion  of  the  downstream  rubble  masonry  wall  was  removed. 

3)  A  new  concrete  spillway  was  constructed  to  replace  the  previous 
spillway  which  was  removed. 

Further  details  of  these  major  modifications  are  shown  on  the  design 
drawings  in  Appendix  B. 

6 . 4  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  It  2  and  in  accordance  with  recommended 
Phase  I  guidelines  does  not  warrant  seismic  analysis. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condlt Ion .  On  the  basis  of  the  Phase  I  visual  examination, 
Manchaug  Pond  Dam  is  judged  to  be  in  good  physical  condition,  but 
because  of  the  inadequate  spillway  discharge  capacity  it  is  rated  as 
in  fair  condition.  A  further  investigation  should  be  carried  out  and 
some  remedial  work  is  needed.  The  major  concern  revealed  by  the  Phase 
I  investigation  is  that  the  spillway  will  only  pass  26  percent  of  the 
routed  test  flood  outflow. 

b.  Adequacy  of  Information  The  lack  of  in-depth  enginering  data 
did  not  allow  for  a  definitive  review.  Therefore,  the  adequacy  of 
this  dam  could  not  be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based  primarily  on  visual 
inspection,  past  performance  history  and  sound  engineering  judgement. 

c.  Urgency  The  recommendations  and  remedial  measures  enumerated 
below  should  be  implemented  by  the  owner  within  one  year  after 
receipt  of  this  Phase  I  Inspection  Report. 

7  .  2  Re comm end at  ions 

It  is  recommended  that  the  owner,  the  Mumford  River  Association,  should 
retain  the  services  of  a  registered  professional  engineer  experienced 
in  the  design  of  dams  to  make  further  investigations  of  the  following, 
and  should  implement  the  results: 

(1)  Perform  a  detailed  hydraulic  and  hydrologic  analysis  to  further 
assess  the  need  for  and  means  to  increase  theproject  discharge  capacity. 


(2)  Inspect  the  inside  of  the  box  culvert  spillway  during  a  period 
of  low  flow  or  no  flow  conditions  and  determine  whether  repairs  are 
needed . 

7 . 3  Remedial  Measures 


(a)  Operating  and  Maintenance  Procedures 

(1)  Repair  minor  spalling  of  the  mortared  joints  of  the  upstream 
masonry  rubble  wall  by  repointing  with  mortar. 

(2)  Repair  voids  in  the  rubble  masonry  wall  at  the  spillway 
approach  channel  on  the  right  side  by  repointing  with  mortar. 


I 

I 

(3)  Monitor  seepage  emanating  from  the  6  in.  diameter  asphalt  ■ 

coated  corrugated  metal  pipe  at  the  toe  of  the  dam  and  to  the  left 
of  the  spillway  outlet  to  ascertain  any  changes  in  clarity  and 
quantity  of  flow. 

(4)  Develop  an  "Emergency  Action  Plan"  that  will  include  an 
effective  preplanned  downstream  warning  system,  locations  of  emergency 
equipment,  materials  and  manpower,  authorities  to  contact  and  potential 
areas  that  require  evacuation.  The  plan  will  also  include  round- 
tha-cloc'.t  monitoring  of  the  project  during  periods  of  heavy  precipitation. 

(5)  Continue  to  conduct  annual  technical  inspections  of  the 
dam  and  its  appurtenant  structures. 

(6)  Implement  a  regular  periodic  maintenance  program. 

7 • 4  Alternatives 

There  are  no  feasible  alternatives  to  the  above  recommendations. 


VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PROJ ECT . Maach-a-ixg — Eimd _ Ham _  DATE  15  April  and  20  Mav  19  80 

OWNER  Mumford  River  Reservoir  TIME  9 • R 0  AM _ 

15  Apr  Clear/Cool 
WEATHER2j...Ma^.„CXaac7.jCaoa- 

W.S.  ELEV.  si  9  .  U  U.S.  WA  DN.S. 
INSPECTION  PARTY 

PARTY:  A/E  Representatives  Owner’s  Representatives 


Peter  R  . 

Dvsnn 

6. 

Joseph  Rosnl 

2-  Pasqual e 

_ F-  r.nr.qpr.ti _ 

7. 

Carl  Fa  r  a  n 

3.  Roger  F . 

Rerrv _ _ _ 

_  8.__ 

Delwvn  K.  Ramps 

Carl  T 

Hnf  fm  a 

9. 

William 

iU — Zn-i.no _ 

10. 

PROJECT  FEATURE 


INSPECTED  BY 


REMARKS 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Manchaug  Pond  Dam 


DATE  20  May  1980 


PROJECT  FEATURE  Dam  Embankment 


DISCIPLINE  Soils/ Geology 


NAME  William  S.  Zoino 


AREA  EVALUATED 


CONDITIONS 


DAM  EMBANKMENT 


Crest  Elevation 


526.75 


Current  Pool  Elevation 


Not  Recorded 


Maximum  Impoundment  to  Date 


Unknown 


Surface  Cracks 


Pavement  Condition 


Movement  or  Settlement  of  Crest 


Lateral  Movement 


Good-Minor  sporadic  cracking  in 
Asphalt  paving 

Negligible  -  about  V  between  embankment 
and  outlet  structure 
None 


Vertical  Alginment 


Good 


Horizontal  Alignment 


Good 


Condition  at  Abutment  and  at 
Concrete  Structures 


Good 


Indications  of  Movement  of 
Structural  Items  on  Slopes 


Good 


Trespassing  on  Slopes 


Negligible 


Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  - 
Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

Unusual  Embankment  or 
Downstream  Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 


About  1  GPM  clear  water  from  toe 
drain  outlet 


Toe  Drains 


Good 


Instrumentation  System 
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PERIODIC  INSPECTION  CHECKLIST 

PROJECT  Hanchaag  Pond  Dam  _  DATE  15  April  1980 

PROJECT  FEATURE  t  n  r  V  p  ^  ^  p _ _  NAME 


DISCIPLINE  Structural _ NAME  Carl  ,7 .  Hoffman 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 

INTAKE  STRUCTURE 

a.  Approach  Channel 

None 

Slope  Conditions 

N/A 

Bottom  Conditions 

N/A 

Rock  Slides  or  Falls 

N/A 

Log  Boom 

N/A 

Debris 

N/A 

Condition  of  Concrete  Lining 

N/A 

Drains  or  Weep  Holes 

N/A 

b.  Intake  Structure 

Stone  Masonry  and  Steel  Str 

Condition  of  Concrete 

Good 

Stop  Logs  and  Slots 

N/A 
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PERIODIC  INSPECTION  CHECKLIST 


AREA  EVALUATED  CONDITIONS 


OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 
General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


Good 

None 

Minor  spalling  at  outlet  end 
None  visible 
None  visible 
N/A 
N/A 
N/A 
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PERIODIC  INSPECTION  CHECKLIST 

PROJECT  Manehang  Pond  Dam _  DATE  15  April  1980 

PROJECT  FEATURE  qpiii^y _  NAME _ 

DISCIPLINE  Hvdratil  lcs/Stmc  tnras _  NAME  Carl  I.  Hoffman 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 


a. 


b. 


c. 


Approach  Charnel 
General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 
Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 
Discharge  Channel 
General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Channel 
Other  Obstructions 


Stone  Masonry  Channel 
Minor  spalling  of  mortar  and 
through  right  wall 

None 

None 

None  Visible 

Good* 

None 

None 

None 

None  Visible 
None  Visible 

Good 

None 

None 

Good 

None 


Fair 
leakage 


some 


*  Spillway  is  a  Box  Culvert  which  was  not  observed  from  the  interior 
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PERIODIC  INSPECTION  CHECKLIST 


AREA  EVALUATED  CONDITIONS 


Dike  Embankment 

N.  A. 

Outlet 

Works  -  Control  Tower 

N .  A . 

Outlet 

Works  -  Outlet  Structure  and 

N.  A. 

Outlet  Channel 

Outlet 

Works  -  Service  Bridge 

N.  A. 

Appendix  B 


Engineering  Data 


/a—  - 

—  --'7 

jrrivCj.  — ~ 

'A&A, 

“Vrrf (■  >  /n  / 


■  *»  v  <\ 

^  /y.7  //'  At.'C 


Seoie  S'-OO sp 


Ac  n  .  de 
Fort  t.  , 

.  *v>  vvy 


i - *. 


:  HH-, 

8J  I'-.JfiS 


~  /<  ■ 


A  -  ■' ■  -  mm  **e 

V  .’■««<»  it- 1  v  y 


0  rtf  0  3 

^  H 

0  M  CO  / 


fn*  ro  / 


\nchaiki  Pour 

Sen*  f.30' 


J  •  /*5e 


V— i~K»//  S 


Store  •m^-y  A, 
Pool*  — . 


FmjhcA 

I  *»/*/ 

*m  f/  457. 4 

j  *  jTWy  J^^ir 


SWi 


r  5  CD-I 

■too  (•r'lt.HSt 


SCD-Z 

7Hm,.,tS» 


(■tr  *~7t 


a 

s. 

B 

B 

«!©  f  * 


Comrst  Fme  ^ 

land.  Tra.  e  o  f  fine 
'iro*rt.  Trot?  ?  y 

sat  ye, 


Co*jr  f  Fine 
5**a.  Jryce 
Med  to  Ftne 
Oro>  f/.  Trots 


r— 

otl  Cor#  4 
AW  4.7' 

-  #44/ 

AxY  -  vr  5“ 
Art  #.  •  * 

- 4f93 

-'  #  rc/f  4-* 

*«c-  <r. * ' 

I - 4/5.  7 

Alt/  Cure  X 
Sec  X  4 ' 

- #50 

^tx/'  Ctvc  i  4  ' 
AW  /  S’ 


-  #4?5 

/jt#  ^  jre  }  5 
fee  /? 


«xf  « .vf  /' 

y  *f 


foe  r  Ce*e  S 
■  ee  44 

- 4549 

Sot «  *OT  7J 

-  #5  # 

ibrf  #' 

Sec.  f  S' 


S  O  f>  !  n  a 


I  Bonny  j  mvt  £»r  purposes  of  den? «  <w>d  ttom 

#/  *V*r7  pctntj  sn/f  '  **r  oo  net 

meeessori/y  jhom  nfturr  te*iteri*Jj  to  be 
entmmtered  durmy  confryct.so. 

LjSmeenej  m  columns  /ndr  of*  4/oets  per  toot  an 
t^J^Sompier  produce*  by  40 '  fmti  of  1404 

J/W«  rr  W/  #'  columns  sn+eot*  pom  per 
Feed  on  ft  *  cosine  prosuceo  by  f4"  fell  / 


rAtf  POND  DAM 
Stole:  /’•  fC*' 


MAM  CM  All  •  POMO 


~r> 


f 


TYPICAL  SECTION  -TOPQEY  ROAD 

Scale  t-r<r 


_ Cf(  Uaf*4Z. 


f 


X 


I  tec-  *nm 


'•*  «  »'0 


uun  or  CUPfi/MG,  GUAPO  PAIL 
AMD  STQMC  RAViHG 

cummt 

AMO  A*0to 
SPOULOfP 

from  Sloliort  6*00  r^hf  At 

A*  33  rtqhf  on*  Iron*  Slof*or> 

A*  03  loll  to  //•If/rll  of  < 

forrwy  Poo* 

CPA  AO 
PAIL 

from  Motion  O-tS  r,mU  0f  <i 
Mood  to  //*(&•  V//  d 
+mfrn  Rood  Ond  from  SAa/pon 
6*4 dn  r*$dt  4  Torrou  Rood  to 
t'iS*  r*tht  4  Aorlor  Rood. 

>nw 

PAVHAS 

from  Station  6**5*  to  Stoteon 
m*  m*  4  forroj  Mood 

LCCA rtON  Of  4  ROAD 

fS^ATtOA/ 

OfFSCT 

4Sta3iou 

TOMMCy  Pc  AO  I 

/•do 

US  Mtfh* 

9*ff  S3 

t*6*  5 

to  id  /» oh* 

to*oo 

i  ncir  m:a 

r 

^  1*00 

! _ 

10  Mmhi 

PI  of 
Curve 

!  POAZ  1 

/•At 

IS  P.o»f 

PI  of 
Curve 

pupfopd  aivta  associatio*/ 
lAtmtuct  fuilip 
%  mmnutf  macm/hi  popas 


-J2L44L. 

3cm*  f*ec-Om 


rtwtrf  Armo •  303  A  Acre 
Waterahr*  4'vj  -  *,S0  4 
Stormfe  *  *330  , 


L 


2^" 


Sn mw  channel  muff. 


CO  ORD/hLATES  Of 
PROPOSED  SPILLWAY 

dxo/rs  at  ruvmt,  r-o- 

FAOP  OOm/3TA£At*  FACt 


A 

Y 

o  oo 

O  33 

0  &3 

0  07 

/  30 

0.00 

193 

O  03 

2  30 

C?./5 

3  90 

O  38 

320 

/  *6 

b  30 

2  /* 

730 

J  oo 

MOTt: 

Flash hoard  p<"3  dtrsionrJ  * 
*>/  at  m3  lift  -/.V  *  '  Faber 

she s»  (computed]  3c,ooo  p  i 


tdr trtr  r.O  e  trfmSr 
emu  f.p'  gtnr/mj 


!me*e»  nr. 
rdrm  *-• 


Construct  ops 
| «r>  Air  «wr 
(hamper  os 


•  All  construe  hoP  joints 
he  bo  waterstopprd 


Fronds  r deep  dummy  joints 
ot  b'lO.C.  fjch  me^  usm  u  an  — 
approved  SC  or  my  toot 

j  thru  * 

hush  approach  C honor.'  t'feor  — \  j 

•t-rrsbn, 

/  at  ihoc  - 

Proposed  channel  P  oor —  rmy  * 


-•dblTeoch  rosy 


rtv  SU3  4- 


PROFIU  OP  SPILLWAY 
Scale  ti'il  om 


-IT Shoe  poring 
at  cfihe  end 


•  Snoruto  channel’ 
wall(er/sliny  ) 


a!  feat » tent) 


-GVtope  pan  no 
d\ dfhe  end 


(he  40.3*  tnst.ny  channel  Floor - 


(he  4344  ^ 


Hr*  433  7!^ 


Prompt  haunch  b  / 

prated  bottom  d  •.  y/  , 
wot  os  nr* treed ^  / 


Mm  dC shore  hoMom 

.  _ —  P#^l>»lwaP  stone 

Jr  (ihtfubed) 


:al  APPROACH 

\ thrift! <gn  - 

tcoh§'.ftor 


srevfNS  pond 


bp  o*  proposed 


fknkboords  Slev  470 J 5 


Mtp  top  pi 

f*r  r-1m 


XT 


ja  repipr+4 


-u 


L — £>/*/**?  grartte 
'  Soittmoo 


SpittmOg  end mo'* 


Ml 


qahnmred 
sNdptpe  pmt  mf  Hi 
dnw  cmpHHd  mlkmitam 


T> 

I) 
•  i 


" 

JT 

■ra 

ra 

Ji 

“ 

py 

1 

a 

g 

“ 

7 

n 

1 

a 

~n 

J 

p 

•ii 

tt. 

J 

1 

V 

IK 

ii 

i 

i 

■*1 

'k 

ri 

ra 

!i 

i 

1 

t . —  — 

i 

1 

1 

.«T< 

i 

_ _ _ 

S 

y 

i! 

Od 

„ 

5 

_ _ 

_ _ 

1 

Li! 

p — 

Tr 

•• 

)• 

>• 

ll 

II 

Ii 

Ii 

)• 

1! 

M 

ii 

M 

i» 

•l 

H 

II 

M 

n 

/  M 

H 

u 

V 

V 

II 

U 

i 

#»>* 


U_i  U  u  |  I 

yj  t ■■£■  |  r ■*•  |  rtf  [r 


i* 

H 

II 


%-m 


Proposed  3P*tfwmt 
crest  iter.  447 

V Symmetrical  about  4 


USOC7 
v#  s 


f  l 


3 


|  Jhoa  Boa  Mr/ 

tubed i  i  a  Ctr-a 


MU,  :  H d/ 

SI 


r'r+  Moacnn,  hft// trfl 

\NCHAUCs  PGNC 

Stair  /’-  AJ‘ 


M-ht-t 
/■'dpi.  !*fS 


g  I /Jr; 

*/  •> 


sfXf/rca  r^i,  aM^°a£ 

U|.;  £  S*m"/  0*4  tocA  *2S*  4tFl 

url  dl  ******  f0r**/e  t*0s)  X 


M-CO-i 

/  j$t§ 


£**2U  » 

“  14 


-  *•  7* J»  /S»€  'f 

a/  :**ne  tn  4  v./y 


0  n-co-3 

-*'h 

0  it- to-/ 


F**e  ao  va/. 
.  /  *  e  .  «t 


% 

Cm 

d.f  u%  1 

/•  >  yr9»*/ 

/  19 

»• 

- 497.3 

2Z 

2L 

r  trt  -  *r  3  tr.? 

Jm.  ft  7'  K*  Si/t 

-  47:6 

.4j 

m 

:je  | 

i  |i^  .r*w  «*/  > 
j  jo/nr  „7// 


—2C*t 

tit  j/»/»'  _,  4 


g? -  tftt* 

4  A*»  fianr  /'  Ac  io" 

® - /«/ 

A*.  *W.  Bare  Sit 


Bamtder/ 
to*  Con 
*fc-U‘ 


Ltetuo 

(I  MnAMnof 
0  Carr  Bor 


'.'/ra  te  c/apsj 


OR!  N  6 


L  O  Q, 


tt  ~ 

a 

* 

*  * 
it 

g 

a  * 

a. 

A 

A 

a 

am*gf  i  i 

A 

h4 


SHI 

t  Mm,.  Hit 

3f=Ki«£w 


s-co-z 

t Mao.itSt 


J-CD-i 

SMof.Mt 


S-CO-4 

MMmf.MU 


Crast  fine  L25 

Sard.  Crate  at  tire  *// 
(irate/.  Crate  V  / 

SOt  H 


—  44tf 
Co**':  t  ri*t 
5**0.  Trxt 
Hr*  to  Ftr* 
3 rot  e/.  Traci 


;  4*>tj  y 

;  yw.  /.  7  * 

<  —  #**y 

/ 

'  y©c*  ;.r€  y* 

;  **  «*' 

/ 

- #/7J 

*":<*  Cert  So' 
*Oc.  2.* ' 

- 4;S.  7 

tort  Cor*  T‘ 
/tec.  A3' 

- 4sa  7 

to*r  Corf  3. 4 ' 
tor.  /S' 

—  447: 


-  StolS 

*xt  //* 

***.  t*‘ 

—  #*A  I 

tx/r  carts' 
toe.  45' 


tort  Core  S' 

>•  er-  4.4 

4S4.4 

toe  A  Tor*  ts -  Fee.  /.  ?’ 
- 45>4 

toe r  <?o*r  ** 

^Vc.  //* 

- 4*14 


Ring 


iBonttft  ere  nr  Mw  Ar  Par  pom  a/ieat jn  »w/  V> 
eamiitseai  at  bsrinj  pants  into,  bat  ao  net 
aeeejtariif  j/tnn  n  i/urr  at  moteeiafj  Co  re 
mrrnm Cared  Suemf  coni trmfi at. 

tffmerm  et  ooluennj  ind/'ate  bids j  fee  foot  on 
JrJ  soma  ter  profum  ty  JO’  fmM  d  J40  * 

Jt  fffanej  fT  toft  d  :0/<jmnj  inltca/t  b/era  per 
far*  am  t(  *  casiaf  produced  be  ft  ’  fmtt  d 

SbOtb  bom  mar 


Coarse,  fide  Send 
Cease  a f  f  me  dr n  ret 
Core  Sid 

-  -  P-ojt 

Coarse- Fme  Sod 
Lftte  Sid,  Crete 
Mrd.  b>  /me  omtef 

—  4SS.S 
C -Or,;,  fme  Sod. 

9oce  d  pint  jrone/ 
Trote  Jilt 
Bod  aer 


- 44*  S 

Comae- .One  Send,  bore  Sit 
- *44nt 


Cornea,  fin*  smd. 
ctoee  Meet  to  fiese 
Brood.  Trace  sit* 


—  4SBB 
Cause  -  Fire  Jane*. 
Trace  of  Ftae  Ortseei 
Chore  Sift 

- 4SJB 

Coarse  - fne  Sond 
Three  Sir 


1/ 


b.oiyht  o- 

:  -  J 


;  flash  bosrJs  h.-.a  be  hi  lowr  raking  it  safer.  [’here  is  ::\o  portion 
o:'  me  haw.  ret:  Lh orl y  of  the  spillway  betwe'-n  the  spillway  and  Douglas  Roar'  "hi.  eh 
- prerrt  to  have  bulged  r r.  1  *»i  oroaint  th'.r:  sc-'rc  l:;  bo  a? 

it  »-!._;ht  be.  advantageous 
Lf-ttV'-ra'c  or  rut  fill  behind  ths - 


third  Jan  in  1  oe 


area  b 
_i  to  the*  ear 


:  s  i:.t i.  gated  au  l 
give  th”  Jar.  rorc 


;  n^->.  .n 


;  i  d  <„•  cf 


a  core,  at  leant  puddled  c1  ay,  but  t'.cr--  are  no  pious  tc 


tar  tie  Kill  ?.o~g 

•,1-r  l.--, 

knowledge 


tyro  of 
show  tV 


riginal  construction.  This  latter  Jan  we  call  the  V.nitir.  Estate  Pond  Dan.  It 


is 

cl  2 

11  d?r,  v 

Inch 

»rac 

on 

a 

fcrr.er 

Vault  i 

n 

estate 

and  backs  : 

P 

ssall 

-odj 

0 

r 

-n  M  £ 

r  r* 

np 

pro:ri  rat 

cl  y  3 

i  ^ 

n 

,1 

a  *■' 

th.  T'.i 

2  da: 

is  a  g 

ate  structur 

o  :r{ 

-:sk,t 

o  r.y 

iC'" 

h 

zz  neve: 

been 

ue 

cd 

• 

It  has  .a 

Si  e  ve 

>  • 

low  a: 

n  O  »  /  . yi  t  »  •  .'i 

i  car 

i. 

had 

CL 

Zt:  C 

-'ll’ 

overflow 

ins  tv 

lie 

ci 

\r 

i  d 

er  tkiS.n 

the  o 

r  • 

ginal 

asd  3"  higher  ti 

an  th 

o  nerve 

]_ 

GYC 

rfl 

h  f. 

kj  1 

to  func 

Mon 

Olll 

y 

i 

■> 

ease  of 

flood 

• 

'FJp  ^ 

Jar.  has  no  value 

to  t 

he  si 

C2. 

o 

G  Vi 

r  •’ 

Li: 

an  an  ac 

sthet 

ic 

v  a 

] 

1  c 

.  df.rxe 

Cl'.  0 

ce 

psxiy 

t»ir tied  over 

largo 

v  bo  i.: 

01 

*  *  vl  L 

Gi' 

u  p 

r;  trocr*  1. 

nown 

as 

rt 

l 

cy 

'=  road. 

lu  1 

n 

oT  no 

value  to  the 

ole. 

nt  op 

jrcti 

m 

* 

Tb. 

c  fourth 

d  V 1 

known 

an 

Lackey 

*3a;..  i 

o 

owned 

Vy  the  coves 

T.V. 

f  *•  * 

C  CJL\ 

c1 

d 

tin 

be  I 

,7 

r.d  wood 

log  d 

rs,\ 

*.*i 

i 

o 

granite 

bled: 

ids  wr 

11s  at  each 

cr.d 

and  a 

dual 

c.tc 

j  tn?t 

’-I* 

c  ooeral 

cd  **ri 

tb 

re 

C 

i. 

and  pini 

on. 

Ti‘. 

a  long 

tia  of  the  s: 

illway  is 

:6‘ 

o  » 

the 

or* 

rr, 

cai-rier 

two  a  err 

ar 

c 

.a 

.  U 

flash  boaj’ds 

c 

l;  the 

too  ox  tno  s 

pill 

way* 

The 

•  *a 

to 

uctur 

o  was  rebuilt 

ii1 

0 

vv 

..her  of 

1??5 

ci‘ 

ortly 

after  the  fl 

cod. 

The 

log 

*•  4 

r.uer 

cri 

he 

*.;c 

T'r>  a  ^  ^ 

oh  a 

3  V? 

to 

th 

at  it  ’.?r.s 

dcci 

GO 

d  if  v. 

o  tie  e  d  to  r 

iakc 

a  run 

or  re 

npa  ^ 

we 

vro  u 

Id 

end  up 

re  pi  a 

cin 

tl.o 

dan.  Theref 

Cl 

o j  the 

bc.ci;  slope 

cf  the  da 

’.r  or 

r 

c- 

pic 

f  i  1  z  * 

d 

over  the 

old 

plcj-.h 

a 

i'd 

■and  ti.e 

planki 

ruj  '1.3 

cover"  ’  '  t\ 

a  b 

].  ■  ukc 

t  of 

cl 

ay  • 

mhi 

s  i. 

3 

to  cut  0 

cr.m  3 

or-p 

•b 

e 

o 

f  water 

tk.ro  u 

gh 

the  *  ' 

ev;  irons 

and  f 

lash- 

rurford  liver  knom  as  .--r  or  voir.  This  dan  in  a  grar.itn  block 

dsn  with  gr*»nite  block  -  rails  cn  top,  as  the  dan  is  crossed  by  the 

town  highway.  This  dan  ^  bridge  under  the  highway  between  the  lake  side 

of  the  dan  and  t!.e>  sn:'  11: .  The  spillway  is  apnrorcinataly  36'  in  width,  carry¬ 

ing  2'  ol'  ra-ovable  flash  boards.  This  flash  beard  structure  was  just  rebuilt  in 
If  77.  It  also  has  art  unrestricted  s’ill way  without.  flash  boards  which  is  spproxi- 


’ture,  forncrly  cf  wood,  was  all  re- 
bridge  sccr.d  to  be  a  bottleneck 
j  culverts  wore  installed  through 
dan  is  owned  by  the  hunferd  River 
are  is  10/l6.  The  dan  and  cor.e  land 
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at  the  far  end  of  the  Reservoir  ore  owned.  j  believe,  by  ATF/Davidson.  Any  dimen¬ 
sions  other  than  "hat  I  have  given  you, wi uk  the  c  mention  of  the  depth  of  inter 
which  in  27'  at  full  pend,  I  would  have  t«  obtain  for  yen.  The  Runfori  River 
Reservoir  bar  a  causeway  which  cute  the  Pe'servoir  roughly  in  half.  This  cause  - 


•j  j 


after  sene  study,  was  proven  to  belcn, :  to  the  town  and  at  that  tir.e  t! 


iC 
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company  repaired  the  culvert  which  joins  the  two  bodies  together  and  installed 
concrete  guard  rails  on  the  culvert.  The  town  maintains  t he  roadways  cu  the  daw. 
and  on  the  causeway.  The  daw  has  been  fenced  or.  the  down  stream.  face  with  a 
chain  lj nk  fence  and  the  gate  structure  and  overflow  s tiaicture  have  also  been 

1UlCcd*  M  an-VcH  Ma-G*  ReSEiLtCva- 

Tho  last  and  final  dam  is  the  R-nchnwg  Reservoir  Corporation  Da:.;  which  is 
at  present  made  up  of  two  mills  -  AT:’ /Davidson  owning  5/6.  The  Ranchaug  Reservoir 
Dan  is  a  stone  bloc!:  dam  as  Hunfard,  ar.d  has  a  gate  structure  with  a  2<  square- 
gate  -  the  sar.c  type  of  operation  with  a  vortical  screw  and  nut.  The  spillway 
goes  through  the  ton  of  the  dam  and  has  removable  flash  boards.  The  spillway  is 
10'  in  width  and  is  practically  10 1  high  and  carries  flash  beards  liO"  nigh.  This 
dan  originally  had  jgranitc  bloc!:  guard  rails,  but  after  the  '55  flood  the  Massa¬ 
chusetts  Department  of  Public  ’dorks,  Division  of  h'aterways,  made  a  study  of  the 
Stevens  Fond  Da:,  which  is  just  down  stream  from  the  Ranchaug  Dan  and  was  damaged 
during  the  flood.  They  decided  to  spend  considerable  money  on  the  Ranchaug  Res¬ 
ervoir  Dan  so  that  i  t  would  act  as  a  flood  control  das.  and  would  thus  protect  the 
Stevens  Pend  Dan  instead  of  spending  a  large  amount  of  money  or.  the  Stevens  Pond 
Dam  without,  near  as  beneficial  results.  To  do  this  they  raised  the  dan's  height 
arid  greatly  reinforced  the  dan  by  adding  a  long  slop  cr.b  an  knout  to  the  back  side 
of  the  d-w.;.  The  town  highway  also  crosses  this  don.  At  the  same  tir.e,  the  State 
rebuilt,  ti.a  spillway  and  the-  bridge  over  the  spillway  end  carried  the  spillway 
down  to  the  back  toe  of  the  da:.-,  and  covered  this  spillway  to  this  point  where  it 
discharges  into  the  stream..  This  is  the  same  stream  which  the  gate  structure  di 
charges  into.  The  gate  structure  and  the  spillway  stimcturc  have  also  beer,  chan 
over  to  steel,  and  fenced  in  by  the  Reservoir  Company.  The  front  face  of  the 
dan  above  the  original  granite  bloc!:  wall  is  rip  rap.  The  highway  crossing  the 
da:n  is  maintained  by  the  town  ar.d  ins  concrete  ar.d  coble  guard  rails  -  also 
placed  by  the  town. 

The  Row  Ring  Shop  Dam,  the  Rower  Reuse  Dam.  ar.d  the  '.-.1  lit  in  Estate  Pond  Dai', 
cme  oil  located  in  the  Town  of  Rorthbridge.  Lackey  ban  and  Ranchaug  bam  arc 
located  in  the  Town  of  Sutton  and  the  Runford  River  Reservoir  Dam  is  located  in 
the  Town  of  Douglas.  Portions  of  Lackey  Fond  are  in  Sutton  and  ridge  and 
portions  of  Ranchaug  Ponu  are  in  Sutton  and  Douglas.  Poi-tions  of  the  Runfcrd 
River  backed  up  by  the  power  House  Dan  are  in  Rorthbridge  and  Sutton.  The  other 
two  are  in  Rorthbridge. 

The  dams  have  been  well  maintained  yearly,  keeping  all  brush  and  grass 
mowed  and  do- ng  all  necessary  pointing  and  masonry,  repairing  structures,  etc. 
as  necessary.  The  annual  inspection  used  to  be  dene  by  the  Rcrccstrry  County 
Engineer:-..  It  is  now  handled  by  the  3tab<~  of  Rassachusetts .  Ve  have  always 
beer,  covnl:  merited  on  the  maintenance  of  all  these  dor.3.  They  were  viewed  in 
detail  in  197  b  by  ”r.  7ms  RcT-oan  of  the  Travellers'  Insurance  Company.  He 
viewed  them  again  in  1977.  The  dans  arc  now  supervised  and  regulated  by  the 
’..Mtinsville  ’.'ater  Company  who  inspects  an  '  maintains  the  structures  on  an 
arnue.1  basis  wit!:  visits  tc  the  brn  as  necessary,  depending  on  weather  condi¬ 
tions.  Dene times  during  critical  periods  those  inspections  are  of tenor  than  once 
a  day. 

The  Ranchaug  Dan  was  built  in  1836  ar.d  revamped  in  I960  and  the  Rumford  River 
dan  was  built  in  1C5U.  The  Lackey  Dan,  f  imagine,  was  built  around  th.e  time  of 


ci 
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the  Power  licuse  da...  These  cores  have-  ;jc:r'  through  several  or; tied  floods, 
particular! ;.r  the  flood  of  !?",’>  :•?!. on  wo  lad  13. 'S?  incites  of  ra  in  basically  over 
a  three-day  period  with  10  Inchon  cot  1  afj  lr.  <)»«  day. 


Those  structures  that  are  not  enclosed  in  tie  plant  area,  are  all  post'd 
for  trespassir.ii,  a:ci  wo  reive  very  pood  co:  rora.tir;;  with  the  police,  forces  in  the 
t'.iree  towns  a;  d  have  vary  few  prowlers  with  vandalism. 

The  J-.'unford  and  yonekanj  Dors  (as  well  as  the  Carpenter  Itcs'rve  ir  is.;.:  whi  o 
was  a  power  daw.  and  sold  to  the-  '.fnlkinsville  "a  tor  Company)  wore  built  to  store 
water  to  rake  sure  tint  the  different  companies  owning  shares  would  hove  a  const 
supply  of  water  to  opcr",te  throuchout  the  ywu%  The  arount  of  wot  or  t:>  be  draw., 
was  all.  restricted.  This  practise  is  still  followed,  except  lass  no..'  thus  the 
mills  are  not  as  mu.",*  and  arc  not  wholly  depone! sal  on  water  power  and  since  td.-jv 
arc  no  re  eanpors  around  the  reservoirs,  wo  try  to  favor  th.o  sarpws  drying  Cc.rpi 
season. 


The  land  under  the  reservoirs  was  ac-r. wired  for  flovayu  rights  and  arc  not 
directly  owned,  but  the  dome  and  other  areas  mentioned  are  owned  direct. 

If  there  is  any  further  information  you  ird.jhb  wish  to  have,  ['ll  he  glad 
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